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DLTKRMINATI.N OF CIUM 301 STRESS STRAIN CURVES 

IWCHJDmG THE PUSTIC RtfilOjl 

To determine the tensile and compresslve stresi streln curves to ultinata 
of CRES 301 TOiteriMls ni hardnesses vnrying from 1/4 h«rd to extra full 
hard. 

It is possible to obteln both the tensile and compresslTe pro;ertiM  In 
the p" .stlc region by usinf «n S-i extensometer. 

The tensile specimens wore the stsndard 9 inch coupons machined aecordlnf 
to Structural Ständer! CXJl  (See Figure 19), 

The compression speclmrns were made from material of the sane heat end 
coll as the tensll*- spoclmens and were made accordlne to the "Cylinier 
Method"!;  I.a.,  stainless steel rolled into cylinders 2 inches in lenrth 
with a dioraeter of 0.P0 inch.    The Cylinder Method could only bo used' 
when the slenderne™ rftln vas under 15 and the diameter-to-'thlckneoe 
ratio did not, greatl.v exceed 40.    The ends of the cylinders were 
machined and ground parnlle]  to within an accuracy of * 0.000.'  Inch 
(See Flfw-  .'0). 

?mv>m 
The  lonpiturtln-il  ten-tlie ^nrcinrnH worr totted on a 2^,^)0 lb. Tlnlus 
Olsrn Testlnf Machine -.t a strcin rote of O.O", '^/in/^in to the yield 
point, th.m increaied to 0.15  ln/mln until   fnllure.    Th» tr^nsverso 
tonalle specimens were tested on a l-^^oo jbv Tir.lu» Olsrn Testing 
Machine at Plant 1,  Son Die-o Division. 

fODU NO MOM 
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(Cont'd.) 

Th« ooaprcailon spMlawa w«r« taitad »t a Btrala rat* of 0.005 ia/Uk/mia 
to falluro.   An 8-4 axtmMMtar «•■ uaad to obtain a load va. atraln 
ourr«. 

It should b* aotad that for ttaa 3A hard, 1/2 hard, and l/U hard 
■atarlala la taoalon, It vaa naoaaaarjr to raaat tho axtanaoiMtar la ordar 
to raoord th* ooaplats atrala la tha plaatle ragion.   To aaoartala tha 
aaovnt of atraln loat wfalls raaattlng tha axtaaaoMtar, tha strain par 
unit tins was datarainad Juat prior to tha rasattlag. .   Than tha langth 
of tiaa to rasat tha axtanaonstar was datarnlisad and thia amount of 
atraln waa addod to tha raaulta. 

A (enaral surnary of tha rasults aajr bs found in Tabla I. 

In tha longitudinal tanail* spseimana, tha ultlaata strsaa variad fron 
160 ksi for tha 1/4 hard natarlal to 220 kai for tha axtra full hard 
■atsrlal.   Tha incraaaa in strength saerifioad ductility aa tha averaga 
atrala at failura rariad froa 0MU in/in for tha 1/4 hard Mtarlal to 
0.099 in/In for tha axtra full hard aatsrial (Saa Flguras 1—6). 

i coapariaon of tha coapraaalva propartias of ultlaata atraaa and atraln 
at failura ara shown in Flguras   7 and 8. 

Flguraa 9 throxigh 13 show a ooaparlaoa of tho oonprsssiva propartlaa of 
each hardnaaa aooording to th« diraotion of rolling of tha natarlal. 

Flguras 14 through 18 oo^ara tha langltudinal tanallo and eoaprassivo 
propartias of tho varioua hardaassss and ahow that In aaoh oasa, tha 
ultlaata stress in tonalon is graatar than in ooaprassion. 

mHHO Mtl\ 



CONVAIR 
7 B 2173 

ASTRONAUTICS 

1. 

BIBLIOGRAPHY 

Franki, R. and Binder, U. 0 
"Th* Stress Strain Charaoterlstloa of Cold Rollad Austanitlo 
Stalnlaaa Staala In Coaprasalon aa Dataralnad by tha Cylinder 
Teat Method", Proceedings of the Aaerloan Soeiatr for Teatinc 
Matarlala, Vol. U, 1941, Page 629. 

FORM NO «'7021 



CONVAIR ASTRONAUTICS 

uww   7 1 2173 
mi 4  

ZiUU 
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HurdiMS« 
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Nttarial 

Ixtr* Full 
I     Bard 
iCVA 0-71004 

PkgralMl 

f Bloagatioa 
Tlcld Str«u,lMl 
Hit. StraMt kil 
Strain at 
Fallwa, iVl» 

LoBgitudlital 
Taaalla 

9.4 
204.0 
219.9 

0.0994 

jmjt. 
Taaall« 

[«ngltwdlMl 

6.5 
192.2 
224.t 190.4 

0.0114 

Tranararaa 

23J.4 

0.0150 

V 

full lard 
CVA 0-T003 

% EloagatloB 
Xlald Straas.kal 
Dlt. Straaa, kal 

Strain at 
fall«rat ia/i» 

16.4 
183.9 
199.0 

0.183 

10.5 
160.5 
206.3 

3/4 lard 
Of A 0-71005 kal 

% KLeDgatlaa 
Tlald Straaa, 
Hit. Straaa, Kal 
Strain at 
Fallura, In/la 

23.2 
195.2 
171.1 

0.223 

Haaaaa 
21.1 

139.6 
173.9 

1/2 Bard 
iaL-S-5059A 

% llongatlan 
Tlald Streas.kal 
Dlt. Straaa, kal 
Strain at 
Fallura, in/in 

32.2 
129.3 
179.7 

0.368 

25.6 
110.2 
175.6 

txsamaamee 

u.o 
98.7 

199.7 

0.424 

196.6 

0.0161 

155.4 

0.0171 

141.9 

0.0171 

2(8.0 

0.0141 

181.2 

O.QL32 

155.9 

0.0027 

lA Hard 
HIL-8-5099A 

% lloaflatlon 
Xlald Straaa,kal 
Olt. Straaa, kal 
Strain at 
Fallura, ia/in 

44.3 
95.1 

153.4 110.8 

0.0173 

124.5 

0.0117 
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REVISIONS

err ON INCORP • SrM OESCRieTION

A .h;.MRe.l .iouhle .c' .Mlile ".O'.o .mi over Mi.me
as shc'-t thickness" to .030 to .0>O .037,
.050 .will over » .050"

U -

See Uoulilcr

- I . 7 ”>

Hr

. r
;«»n:s ,
1. on roMtorlino of loot’»erti#n within ♦ ,00.»,

2. lira.liial taper frem V., to 'Vj of ♦ .001 in. I® he. eren|ei I ..in

", Teat ruction to hov® nliurp rornern free fro» hnri>i. ,

I. No unrtereut at intora.*ct i on of ra>tiii> and tej^t action

.i. Idenlifv here hv electro elrh with Heat Toil N’o.
Specification No., and .'ipecinen No.

r.. i»ot weld ner Mil.-'’,-0.'<58\.

UMiist OTHiawiti trccincD
DIMENSIONS IN INCHES

TOLERANCES ON 
■ 11 ■■> ANOLKS

..o:^ A.010 aO":^(F
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“^heet fl'ick.
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SHEET material 
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STANDARD
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